Maternal investment in reproduction and parental care is an important determinant of both offspring and maternal fitness. However, optimal investment strategies may differ depending on offspring sex, potentially resulting in a sex-biased distribution of maternal resources or adaptive variation in offspring sex ratio. We used morphometric and genetic data collected from over 3400 long-finned pilot whales in 40 pods to investigate whether females experience differential costs of producing sons and daughters and whether they differentially invest in male and female offspring. We found that male calves grew faster than female calves during the first 5 years of life, suggesting that sons may require greater investment from lactating mothers. This appeared to result in mothers experiencing a higher cost to future reproductive opportunities when producing male offspring as the presence of dependent sons (but not daughters) reduced the probability that a female would be pregnant. Despite these costs, we found no evidence that mothers adaptively adjusted their investment in sons and daughters according to their body condition or their social and physical environment. These results suggest that mothers may be constrained from biasing investment in the sexes, or that additional benefits may be masking such costs. Ó 2013 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Maternal investment includes the resources, energy and time used for reproduction. While investment in offspring contributes to maternal fitness through increasing offspring survival, large investments can impose costs on maternal health, survival and longevity (Lester, Shuter, & Abrams, 2004) . Consequently, females are likely to be under selection to adjust their investment in offspring adaptively according to the resources available to them (Clutton-Brock, Albon, & Guinness, 1981) .
In cases where the reproductive value of male and female offspring is influenced differently by variation in maternal investment, mothers may be selected to bias resource allocation towards offspring of one sex (Charnov, 1982) . In polygynous species, females are usually a limiting resource over which males should compete for access, with males in good condition outcompeting smaller, poorer quality males for access to reproductive females. Such species often show sexual dimorphism, with males growing faster or for longer than females, and hence attaining a larger adult size (Clutton-Brock, 2007) . Accordingly, male offspring may require greater energetic investment from their mothers during gestation and/or lactation. Such differences have been shown in many studies; for example, males often weigh more at birth or receive more milk (Duncan, Harvey, & Wells, 1984; Ono & Boness, 1996) or richer milk (Hinde, 2009; Robert & Braun, 2012) .
In polygynous species, differential maternal investment often results in differential fitness costs to the mother. For example, red deer hinds, Cervus elaphus, and bighorn ewes, Ovis canadensis, that give birth to a son are less likely to reproduce successfully in the following breeding season than those that give birth to a daughter (Bérubé, Festa-Bianchet, & Jorgenson, 1996; Clutton-Brock et al., 1981) and female African elephants, Loxodonta africana, have greater interbirth intervals after weaning sons (Lee & Moss, 1986) . Similarly, female bank voles, Myodes glareolus, raising experimentally manipulated male-biased litters had higher energy requirements and produced smaller female offspring in their subsequent litters (Rutkowska, Koskela, Mappes, & Speakman, 2011) . However, some studies have failed to find such effects. For example, studies of two highly polygynous and sexually dimorphic pinnipeds, the Antarctic fur seal, Arctocephalus gazella (Lunn & Arnould, 1997) and the northern elephant seal, Mirounga angustirostris (Kretzmann, Costa, & Le Boeuf, 1993) failed to find sex differences in various measures of maternal investment such as * Correspondence: H. J. Nichols, School of Natural Sciences and Psychology, Liverpool John Moores University, Byrom Street, Liverpool L3 3AF, U.K.
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